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Grounded in a socio-ecological framework, we describe salient health care system and policy factors that

influence engagement in human immunodeficiency virus (HIV) clinical care. The discussion emphasizes

successful programs and models of service delivery and highlights the limitations of current, fragmented

health care system components in supporting effective, efficient, and sustained patient engagement across

a continuum of care. A fundamental need exists for improved synergies between funding and service agencies

that provide HIV testing, prevention, treatment, and supportive services. We propose a feedback loop whereby

actionable, patient-level surveillance of HIV testing and engagement in care activities inform educational

outreach and resource allocation to support integrated ‘‘testing and linkage to care plus’’ service delivery.

Ongoing surveillance of programmatic performance in achieving defined benchmarks for linkage of patients

who have newly diagnosed HIV infection and retention of those patients in care is imperative to iteratively

inform further educational efforts, resource allocation, and refinement of service delivery.

In recent years, the concept of adherence for patients

infected with the human immunodeficiency virus (HIV)

has expanded beyond antiretroviral therapy (ART) to

include adherence to clinical care [1], which is com-

monly referred to as engagement in care. The Health

Resources and Services Administration (HRSA) has

operationalized a continuum of engagement [2, 3],

ranging from those who are not aware of their HIV

status through individuals who are fully engaged in HIV

care (Figure 1). Embedded within this continuum of

care are the processes of engagement: linkage, retention,

and re-engagement in care for those patients who are

lost to follow-up (Figure 2)[4].

In addition to having well-documented health im-

plications for individual patients [5–7], engagement in

HIV care plays a vital role in preventing new HIV in-

fections, which is a critical public health consideration.

A ‘‘test and treat’’ (TnT) approach to preventing HIV

infections has garnered considerable interest and en-

thusiasm in a relatively short period of time [8]. Nota-

bly, the success of TnT is contingent upon linkage of

patients with newly diagnosed infection (the ‘‘test’’

portion of TnT) to clinical care, such that access to ART

(the ‘‘treat’’ portion of TnT) is achieved [9].

The vital role of retention in care beyond initial

linkage to ensure sustained ART cannot be overstated.

Numerous studies have documented high rates of at-

trition within the first year after enrollment in HIV care,

and poor retention has been linked with inconsistent

ART receipt and adherence [4, 5, 7, 10]. In an attempt to

more explicitly define the process, TnT has recently been
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referred to as ‘‘Testing, Linkage to Care plus’’ (TLC1), where

the ‘‘plus’’ equals ART [11]. To date, however, there are rela-

tively few evidence-based behavioral- or systems-level inter-

ventions designed to address each of the essential steps of

engagement in care. Moreover, identified efficacious programs

have yet to be widely disseminated, implemented, and integrated

as standard of care, thereby limiting their potential impact on

public health.

In the current article, our objectives in discussing engagement

in HIV care are 3-fold: (1) to review health care system– and

policy-level factors that influence engagement in HIV care after

HIV testing and diagnosis, (2) to describe successful programs

and health care systems, and (3) to provide initial system- and

policy-level recommendations to improve the current state-of-

the-science and standard of practice. A socio-ecological per-

spective (Figure 3) provides a framework for conceptualizing the

complex interplay of individual-, relationship-, community-,

health care system–, and policy-level factors that influence the

processes of engagement in HIV care [12].

HEALTH CARE SYSTEM

Surveillance
Real-time surveillance of all components of engagement in HIV

care is critical to maximize the use of limited resources, guide

the deployment of evidence-based interventions, and monitor

and respond appropriately to emerging outbreaks, to opti-

mize individual- and population-level HIV health outcomes.

Notably, the ability to track and respond effectively to true HIV

infection incidence in real time is an important goal and, al-

though extraordinarily difficult to implement, remains a top

priority.

Unfortunately, current health care systems have limited

patient-level surveillance data regarding engagement in HIV

care and very little capability to measure actual incident cases of

HIV infection [13]. Estimates of the number of patients in HIV

medical care are often based on dated surveillance data or

extrapolated by merging utilization and claims data collected

from public and private sources to provide relatively crude

population estimates [14, 15]. The Centers for Disease Control

and Prevention (CDC) Medical Monitoring Project has

developed a representative sample to allow for surveillance of

clinical outcomes and behaviors among a nationally represen-

tative sample of HIV-infected patients that will be used to

inform prevention and service delivery at a population level

[16]. The shift to patient-level reporting for individuals who

receive HIV supportive and/or treatment services funded by the

Ryan White HIV/AIDS Program may also allow for improved

surveillance for patients supported by this program, who are

estimated to account for roughly one-half of HIV-infected

individuals in the United States. However, more actionable and

innovate systems that capture real-time surveillance data are

Figure 1. Health Resources and Services Administration, Human Immunodeficiency Virus (HIV)/AIDS Bureau, continuum of engagement in HIV care.
Reprinted from Cheever [2] with permission from the University of Chicago Press.

Figure 2. Blueprint for human immunodeficiency virus (HIV) treatment success outlining the requisite steps from HIV testing and diagnosis to achieve
optimal clinical outcomes. The processes of engagement in HIV medical care—linkage, retention, and re-engagement—are essential intermediaries for
achieving maximal success of a ''test and treat'' approach to secondary HIV prevention. ART, antiretroviral therapy. Adapted from Ulett et al [4] with
permission from Mary Ann Liebert.
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required to adequately identify engagement in HIV care

challenge areas and to ultimately guide health care policy.

HIV Testing
Linkage to care is clearly dependant upon HIV testing and

timely receipt of results. However, despite continued em-

phasis on the importance of linkage to medical services for

patients with newly diagnosed infections [17], the activities of

testing and linkage are often uncoupled. Moreover, surveil-

lance of the proportion of patients with newly diagnosed in-

fection entering medical care in a timely fashion is often not

captured by organizations that provide HIV testing services.

Benchmarks of success in this area are not well defined and,

accordingly, are not integrated into HIV testing service

delivery and funding paradigms. Failure to tightly link HIV

testing to HIV care is a key reason for the estimated 300,000

patients who, despite knowing their HIV status, are not in

care and thus pose a greater risk for transmitting HIV to

uninfected individuals [18].

Supportive Services
The importance of supportive services in fostering engagement

by HIV-infected individuals in HIV care has long been recog-

nized. Case management, mental health services, substance

abuse treatment, transportation, and housing assistance have

proven to be invaluable in linking HIV-infected patients to and

retaining them in care [19, 20]. Despite funding through the

Ryan White HIV/AIDS Program, limited availability and ac-

cessibility of these services are frequently encountered by HIV-

infected patients across the United States.

Clinical Care Services
At the clinic level, delays from initial call to initial medical visit

have been associated with HIV-infected patients’ failure to

engage in HIV care [21]. Lack of flexibility of clinic hours to

accommodate work schedules and dependant care activities

also serves as a barrier to consistent HIV care [6]. Within the

clinic, culturally appropriate services, coupled with a prevailing

climate of acceptance of all individuals, are essential com-

ponents for encouraging patients to both seek and remain in care.

Similarly, the importance of the patient-provider relationship

has been linked to adherence to ART and to HIV care [6, 22],

highlighting the need for system-level implementation of

educational and training activities for health care providers and

clinic staff members who care for HIV-infected individuals.

HEALTH CARE POLICY

HIV Testing and Treatment Guidelines
The revised CDC HIV testing recommendations, which call for

voluntary, routine, opt-out HIV testing of persons aged 13–64

years in all health care settings, have resulted in numerous ini-

tiatives to expand such services in both medical and nonmedical

venues [17, 23]. Notably, however, Walensky et al [24] found

that targeting HIV screening resources toward ensuring that

individuals who have positive test results actually receive their

results and are effectively linked to care was, in fact, more cost

effective than offering testing to additional people. Although

the importance of linkage to care is emphasized in the CDC

guidelines, implementation has often focused on increasing the

number of tests performed, with considerably less programmatic

emphasis on linking patients to HIV care.

Traditionally, HIV treatment guidelines have focused on

recommendations regarding the use of ART and the manage-

ment of opportunistic infections [25–27], with limited attention

to the importance of engagement in care. In contrast to

prevailing recommendations, the guidelines for primary care

Figure 3. A social-ecological perspective, which provides the framework for this article's arguments, serves as a road map outlining the complex
interplay of individual, relationship, community, health care system, and policy factors that influence the processes of engagement in care. CDC, Centers
for Disease Control and Prevention; CMS, Center for Medicare and Medicaid Services; HIV, human immunodeficiency virus; HRSA, Health Resources and
Services Administration; SAMHSA, Substance Abuse and Mental Health Services Administration.
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of HIV infection issued by the HIV Medicine Association

(HIVMA) in 2009 included a new recommendation:

‘‘.emphasis should be placed on the importance of adherence

to care rather than focusing solely on adherence to medications’’

[1]. Language that underscores the clinical importance of the

expanded spectrum of adherence to include engagement in HIV

care should be an essential element of all future HIV treatment

guidelines.

Inadequate Funding of HIV Treatment Services
The RyanWhite HIV/AIDS Program administered by HRSA has

been a life-saving program, serving as a ‘‘payer of last resort’’ for

HIV-infected individuals. However, the program is inadequately

funded to effectively address the increasing number of patients

who rely on these services and who face increasingly complex

medical (eg, comorbidities unrelated to AIDS) and supportive

care (eg, housing and substance abuse treatment) needs [28].

For example, despite �40% increase in the volume of patients,

funding for Ryan White Part C increased by only 2.4% from

2002 through 2008 [29]. Furthermore, within the past year, 13

states witnessed the return of waiting lists for their AIDS Drug

Assistance Programs (ADAP) [30]. The implications of ADAP

waiting lists for HIV testing and care-seeking behaviors at the

individual level are largely unknown, but the inability to access

ART—whether real or perceived—may reduce a patient’s mo-

tivation to seek out and/or sustain engagement in HIV care.

Beyond the individual-level, ADAP waiting lists may negatively

influence community-level attitudes and acceptance of HIV

testing and subsequent care-seeking behaviors, particularly

among impoverished and underserved communities, if there is

a prevailing perception that treatment for HIV infection is not

readily available.

Workforce Considerations
In recent years, concerns have been raised regarding the capacity

of the workforce and medical infrastructure serving HIV-

infected patients to absorb the influx of patients with newly

diagnosed infection through expanded HIV testing initiatives

[31]. HIVMA and the Forum for Collaborative HIV Research

recently conducted a survey of clinic capacity and workforce

challenges faced by Ryan White Part C providers, who provide

care to.25% of HIV-infected patients in the United States [32].

Workforce shortages were reported by a majority of survey re-

spondents. Moreover, a lack of qualified clinicians specializing

in HIV care, which has resulted from poor reimbursement and

inadequate funding support, was identified as a considerable

challenge in recruiting and retaining providers in primary HIV

care in the future. Regional variation was also observed among

respondents, with more-pronounced workforce limitations in

the South, relative to other regions of the United States,

which translated to longer average waiting times for patient

appointments in this underserved region.

Provider Reimbursement
Current reimbursement for HIV medical service delivery is in-

adequate to support the complex, multidisciplinary care needs

of a growing and aging HIV-infected population. Indeed, HIV

clinical care increasingly focuses on the provision of primary

medical care because of increasing rates of diabetes, hyperten-

sion, and other medical and psychosocial comorbidities (eg,

depression), as well as the medical complexities associated with

aging populations, in the HIV-infected population [28]. Despite

increased demands on health care providers to adequately

respond to the expansive, comprehensive treatment needs of

contemporary HIV care, provider reimbursement accounts for

,2% of overall health care expenditures for HIV-infected

patients, which raises questions about the long-term sustain-

ability of comprehensive HIV medical care [33, 34]. In addition

to serving as a deterrent toward recruiting and retaining

quality health care providers in the workforce, inadequate

reimbursement serves as a disincentive for clinics to provide

expansive services, thereby exacerbating challenges in fostering

engagement in care.

FRAGMENTATION OF FUNDING AND HIV

SERVICE DELIVERY

Despite numerous successes in the delivery of services to HIV-

infected patients, service provision remains largely fragmented

[35]. HIV testing and prevention activities are largely under the

purview of the CDC and local and state health departments.

In contrast, HIV treatment and supportive services are funded

predominantly through the HRSA, the Center for Medicare and

Medicaid Services, and private insurers, with public, private, and

nonprofit organizations delivering services at the local level.

Although varying levels of integration exist within and between

service delivery organizations and funding agencies that provide

testing and/or prevention and medical and/or supportive

services, the vast majority of activities are uncoordinated.

Fragmentation and disparate approaches to these critical

activities and surveillance methods undoubtedly hinder effective

engagement in HIV care efforts and lead to suboptimal use of

limited funds and resources. Individuals with HIV infection

rely on testing, prevention, treatment, and supportive services

across their lifespan, which they should receive across

a continuum, rather than in discrete, fragmented pieces.

The creation of ‘‘medical homes’’ for the provision of com-

prehensive, co-located HIV services is an incredible success

largely afforded by the Ryan White HIV/AIDS Program [36].

However, such homes are inadequate to fully address the

complex micro- and macro-level factors pertaining to engage-

ment in HIV care when operating in isolation (Figure 3).

A fundamental need exists for improved synergies among

the public, private, and nonprofit funding and service agencies
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responsible for the provision of HIV testing, prevention, treat-

ment, and supportive services across the continuum of

engagement [37].

A WAY FORWARD: MODEL PROGRAMS AND

SYSTEMS FOR ENGAGEMENT IN CARE

To date, relatively few studies have developed and evaluated pa-

tient- and/or systems-level interventions aimed at improving pa-

tient engagement in HIV care. As a result, limited empirical data

exist to support ‘‘best practices’’ for improving engagement inHIV

care, albeitwith somenotable exceptions. Below,wehighlight a few

promising patient-level interventions and integrated systems-level

approaches that, together, provide a starting point for the de-

velopment, refinement, and expansion of future efforts to build

evidence-based strategies to improve engagement in HIV care.

Case Management
One of the most compelling behavioral interventions to improve

HIV-infected patient linkage to care is the CDC’s Antiretroviral

Treatment Access Study (ARTAS). This randomized, controlled

trial evaluated a 90-day strengths-based case management in-

tervention in which individuals with newly diagnosed HIV in-

fection received up to 5 case manager contacts to facilitate

linkage to medical care [38]. Indeed, a greater proportion of

patients who received the case management–based intervention

were enrolled in care within 6 months, compared with patients

in the control group (78% vs 60%; P , .001). The absolute

effect size of nearly 20% reflects the fact that, for every 5 patients

with newly diagnosed infection who received the brief case

management intervention, 1 additional person was linked to

HIV care, representing a highly favorable number needed to

treat. Importantly, similar results were found in an effectiveness

trial conducted with 10 community-based organizations and

health departments (79% of patients were linked to care after

6 months) [39], providing compelling evidence to support

widespread dissemination and implementation of case

management intervention in real-world settings.

Navigation Models
In recent years, health system navigation has emerged as

a promising approach to improving engagement in HIV

care [40]. Patient navigators are often HIV-infected peers or

near-peers who share similar cultural and socioeconomic

backgrounds as the patient, often playing a distinct and com-

plementary role to case managers and other supportive service

providers. Navigators may assist patients in their awareness and

utilization of medical and supportive service resources available

in a complex, fragmented health care system, and they often also

work with patients to develop behavioral skills to improve

self-care and enhance patient-provider communication. Patient-

level health systems navigation has demonstrated promising

results in a series of HRSA Special Projects of National Signifi-

cance activities [40].

Client-Oriented New Patient Navigation to Encourage Con-

nection to Treatment (Project CONNECT), a system-level, new-

patient navigation program, was launched at the University of

Alabama at Birmingham 1917 HIV Clinic in January 2007 in

response to a 31% new patient ‘‘no show’’ rate [21]. CONNECT

employs a patient-focused orientation visit, during which

a trained staff member interacts with patients who are estab-

lishing care to help identify and troubleshoot anticipated bar-

riers to sustained engagement in HIV care. Orientation visits are

conducted within 5 days after the initial patient call, in contrast

to the historical average 28-day wait until an initial provider

visit. Project CONNECT has proven to be successful; the pro-

portion of patients who failed to enroll in HIV care decreased

from 31% to 18% after implementation (odds ratio, 0.54; 95%

confidence interval, 0.38–0.76) [41, 42].

Integrated Health Care Systems
Integrated health care systems, such as Kaiser Permanente and

the US Department of Veterans Affairs (VA), provide insight

into systems-level approaches aimed at improving patient en-

gagement in HIV care. Although such approaches may not be

readily transferable to the general health care system, which is

more fragmented, they nonetheless provide important examples

and lessons learned for future systems-level approaches.

For example, Kaiser Permanente has adopted quality metrics

for linkage and retention in HIV care and employs a shared

electronic medical record for patient surveillance and to provide

feedback to regional networks regarding performance (M.

Horberg, personal communication). Eighty-nine percent of

patients with newly diagnosed HIV infection in the Kaiser

Permanente system are linked to HIV medical care within 90

days, whereas 77% and 86%meet quality measures for retention

in care based on medical visits and completion of HIV-specific

laboratory tests, respectively [43]. Elements of case management

and systems navigation are employed to foster linkage to HIV

medical care, and best practices are shared across the Kaiser

Permanente network.

The VA provides a wide array of integrated medical and

supportive services to a diverse population of eligible benefi-

ciaries across a range of socioeconomic and cultural back-

grounds. A multi-component systems intervention capitalizing

on a shared electronic medical record across VA centers and

incorporating provider education, feedback, electronic re-

minders, and social marketing has proven to be successful in

increasing HIV testing and case identification rates [44]. Cur-

rently, practices for linkage to care include identification of an

HIV care coordinator at each VA medical center who is alerted

to a positive HIV test result and charged with facilitating
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connection to medical care (A. Gifford, personal communica-

tion). Studies are ongoing to develop and test optimal system-

level approaches to facilitate engagement in HIV care that will

inform best practices and subsequent dissemination and im-

plementation efforts throughout the VA system.

RECOMMENDATIONS

Despite the promise of health care reform and a national HIV/

AIDS strategy, a substantial increase in domestic funds for HIV

programs is unlikely to occur [45]. To maximize the use of

current funds and resources to optimize patient care and health

status, a critical appraisal of local and national HIV testing and

engagement in HIV care funds for service provision is urgently

needed. Decisive actions to improve linkage to and retention in

HIV care activities are imperative, such that maximal health

benefits of the significant advances in HIV treatment are ach-

ieved at the individual and population levels.

We propose a feedback loop, as advocated by others [46], as

a systematic approach to address the challenges and improve

patient engagement in care within the fragmented American

health care system (Figure 4). We suggest that this approach is

applicable at both a local and national level, with the urgent

need for substantive integration of efforts across agencies to

develop and support sustainable implementation and dis-

semination of evidence-based strategies. It is essential that all

key stakeholders at the local and national level, including

funders; providers of testing, prevention, clinical and sup-

portive services; and the priority populations that we aim to

serve are invested partners in each step of this process [37, 47].

Efforts to bolster the domestic workforce caring for HIV-in-

fected patients, ensure antidiscrimination laws are adequately

monitored and enforced, and definitively address ADAP

funding to eliminate and avoid future waiting lists are also

imminently needed to improve engagement in HIV care.

Moving Toward an Integrated and Coordinated System of HIV
Care
Improved, actionable, patient-level surveillance of HIV testing

and engagement in HIV care activities is required, with full at-

tention to ensuring individual protections (Figure 4 and Table 1).

Table 1. Recommendations for Advancing the Science and Practice of Engagement in care by Patients Infected with Human
Immunodeficiency Virus (HIV)

Domain Recommendation(s)

Surveillance/evaluation Develop integrated health informatics systems to collect real-time, actionable, patient-level
surveillance of HIV testing and engagement in care activities at both local and national levels.

Standardize national quality benchmarks for linkage and retention in care and hold agencies that
provide HIV testing, prevention, treatment, and supportive service accountable for meeting
minimum standards.

Information/education Deploy educational and social marketing campaigns aimed at emphasizing the importance of
engagement in HIV care.

Incorporate engagement in care information in all HIV treatment guidelines as a component of an
expanded spectrum of adherence beyond antiretroviral medications and in relation to testing,
linkage to care plus (TLC1) initiatives.

Resource allocation Critical assessment of current funding paradigm and appropriate reallocation of funds to optimize
HIV testing, prevention, treatment, and care services to accurately reflect the needs of current
HIV patient population.

Allocation of federal HIV funds for dissemination and implementation of cost-effective, integrated
TLC1 programs.

TLC1 service delivery Coordinate activities from funding agencies and service delivery organizations that provide HIV
testing, prevention, medical and supportive services to facilitate integrated TLC1 programs.

Develop additional evidence-based individual- and systems-level interventions to improve linkage
and retention in HIV care. Cost-effectiveness, dissemination, and implementation studies are
notably lacking and are imperative to inform policy and practice decisions.

Figure 4. Schematic of a proposed feedback loop identifying target
areas to improve the processes of engagement in care by patients
infected with human immunodeficiency virus (HIV). Enhanced, real-time
patient-level surveillance with appropriate attention to patient protec-
tions should inform educational initiatives and resource allocation for
integrated testing, linkage to care plus (TLC1) service delivery. Ongoing
evaluation of programmatic performance in achieving defined benchmarks
for linkage of patients with newly diagnosed infection and retention of
those in care are imperative to inform feedback and further educational
efforts and refinement of service delivery and resource allocation.
Although health information technology may facilitate implementation of
the steps encompassed in this feedback loop, there is an essential human
element integral to the successful performance of these activities.
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Real-time surveillance at the local and national levels should

inform resource allocation and educational efforts to areas of

greatest need. Deliberate educational and social marketing ac-

tivities addressing the importance of engagement in HIV care are

essential for all stakeholder groups, including health pro-

fessionals; agencies providing HIV testing, prevention, medical,

and/or supportive services; and the community at large. Fur-

thermore, HIV testing and treatment guidelines need to place

greater emphasis on linkage to and retention in care activities,

because these intermediary steps are vital to the success of the

TLC1 paradigm. HIV testing and linkage to care must be ex-

plicitly coupled, with the expectation that agencies that offer HIV

testing implement strategies and monitor performance to effec-

tively link patients with newly diagnosed infection to HIV care.

Standardized national quality benchmarks for linkage (eg,

80% within 3–6 months) and retention in care are needed, with

transparent reporting required among organizations receiving

federal support for service provision. There is an urgent need for

pragmatic, evidence-based interventions that are cost-effective

and amenable to widespread dissemination. Such TLC1 pro-

grams will require improved integration across agencies and

service providers, and barriers between HIV testing/prevention

and clinical/supportive service funders and providers must be

broken down. Furthermore, iterative evaluation and surveillance

of program effectiveness in linking patients to and retaining

patients in HIV care is essential. Although electronic medical

records and health information technology may facilitate efforts

across this feedback loop, there is an essential human element at

each step that is vital.

With the reality that substantive increases in funding are

unlikely to be appropriated despite continued increases in pa-

tient volume, the capacity of the health care system in the United

States to improve engagement in HIV care can only be addressed

through critical appraisal and appropriate redistribution of

funds within existing programs [48]. Funding paradigms for

HIV service delivery were largely established in the early 1990s,

when much of the focus was on helping patients, most of whom

resided in large urban cities, to die with dignity. Today, the

epidemic has changed significantly, equilibrating to include

smaller and intermediate communities and rural areas where

HIV-related stigma is rampant and inadequate access to medical

services is pervasive. Moreover, HIV care in the present day is

increasingly focused on helping HIV-infected patients live long,

healthy, and productive lives while effectively managingmultiple

comorbidities and health complications that occur with aging.

Many patients face the dilemma of losing medical benefits

currently provided by programs such as Medicaid, Medicare,

and the Ryan White Program if they gain full employment

and have income levels surpassing eligibility levels. It is imper-

ative that HIV-infected patients are supported and encouraged

to seek employment and productivity in the work place without

the risk of jeopardizing their health and access to medical

treatment.

The programmatic distribution of funds between and

within federal agencies supporting HIV testing, prevention,

treatment, and supportive services needs to reflect the current

patient profile and geographic distribution of the epidemic.

Iterative assessment and redistribution of funds to areas of

greatest need are essential to optimize efficiency and effec-

tiveness of the federal dollars appropriated to domestic HIV

services to maximize the individual and public health benefits

that may be achieved by fostering sustained engagement in

quality HIV care.

In conclusion, considerable health care system and policy

factors serve as impediments to successful engagement in HIV

care activities in our fragmented health care system. However,

with strong political will and leadership in local communities

and across federal agencies, opportunities exist to increase em-

phasis and improve efforts in this area. The success of such

efforts is intimately reliant on breaking down barriers between

and integrating surveillance and service efforts and resources

across local and national agencies that act across the spectrum of

engagement. Decisive and purposeful action is urgently needed

to foster improved engagement in HIV medical care. We cannot

settle for the status quo; it is just not good enough.
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